Abstract: During the period of 1995-2005 in the mountain areas of southern Poland (Western Carpathians), in the catchment areas of the Upper Dunajec River basin in particular, significant structural changes took place. The share of arable lands decreased in the range of 17.7-27.6% of the total area. Simultaneously the area of permanent grasslands (meadows and pastures) has increased from 9.8 to 21.1%.
INTRODUCTION
The quality of water flowing from agricultural areas is dependent on land use and the level of agricultural production. The concentration of chemical components, especially N-NO 3 in drainage waters from intensively fertilized arable lands, may be about 5 times higher compared to permanent grasslands (KOC et al., 1996) . Similar variations of N-NO 3 concentration were found in lysimeter studies, between crops that required mechanical cultivation and permanent pasture (SMOROŃ et al., 1996) . The surface water quality also depends on (in addition to agricultural activities) factors associated with human activities and existence, especially rural sanitation and the plants and installations which may have a significant impact on DOI: 10.2478/v10025-012-0007-y the water environment (GAŁKA and STRUTYŃSKI, 2003; PAWLIK- DOBROWOLSKI, 1990; SMOROŃ and TWARDY, 2001 ).
The aim of this researches was an assessment of concentrations of biogenic ingredients (N-NO 3 , N-NH 4 and PO 4 ), the quality characteristics of the environment in surface waters of the Białka catchment area, in terms of dominance of permanent grassland with low intensification of production based on natural fertilizers, with very little fertilizer. Additionally, the properties of the water outflow from the micro-catchment was defined which is under heavy anthropogenic activities associated with living conditions of residents.
MATERIAL AND METHODS
The studies were conducted in 2002-2007 in a highly relief Białka subcatchment forming part of the upper Dunajec catchment. Catchment of the Białka River collects water outflowing from a fragment of the High and Bielskie Tatras, and Podhale (Fig. 1) . Majority fragment of this area is located in the moderative cold climatic vertical zones with the annual temperature between 4-6°C. In the upper parts of the Tatra Mountains the temperature is maintained at a much lower level of -2 to -1°C (cold climatic vertical zones). The average annual amounts of precipitation from years are high and very high, ranging from 800 mm (Nowy Targ-Orava valley), to almost 2000 mm in the higher parts of the Tatra Mountains (Atlas..., 1985; NIEDŹWIEDŹ and OBRĘBSKA-STARKLOWA, 1991). The consequences of such precipitation are appreciable water resources, averaging from years in the catchment Białka -156 million m 3 ·year -1 (average annual flow of SSQ -5.0 m 3 ·s -1 -ŁANIEWSKI, 1997). The discussed area is marked by a small share of arable land (average of about 9 per cent) and large, (30 per cent) contribution of permanent grasslands of the total area (agriculture). Forests covers the largest parts of the catchment (41 per cent). In the structure of agricultural lands of the Białka catchment the contribution of arable lands were 16.2, pastures and meadows 83.7, and orchards only 0.1 per cent. Low population density, amounted about 93.2 persons·km -2 (population) is characteristical for that area. For several years a low-input agricultural production system caused decrease in agricultural production in this region. The stocking rate was 64 LU·100 ha -1 UR, with ruminants constitute over 80 per cent in these. The mineral fertilization amounted about 35 kg NPK·ha -1 UR and was sustained at low level. The base of the fertilization constitutes origin manures from livestock maintained by individual farmers.
In the Białka catchment the five water sample points was determined for chemical analysis ( 
RESULTS AND DISCUSSION
In the respect of the analysed components, the best quality of water was featured in point No. 1, from Brzegi stream source areas (Fig. 2, 3, 4) . The concentration of PO 4 and N-NH 4 was at the lowest level in relation to the other measure points, and was on average 0.03 and 0.06 and 0.51 mg·dm -3 for N-NO 3 from the studied period. The maximum monthly concentration values of the whole studied period for mentioned chemical components didn't overdrawn respectively 0.11, 0.19, 1.03 mg·dm -3 . In point No. 2, according to other measuring points, the water had the worst quality. The average concentration of N-NH 4 , N-NO 3 , and PO 4 to the relevant period was: 0.18, 1.71 and 0.25 mg·dm -3 , and maximum respectively, 0.45, 2.14 and 1.04 mg·dm -3 . Another factor that may contribute to enriching waters in chemical components (especially N-NH 4 and PO 4 ), is their infiltration with rainwater from manure storage facilities localised in the direct neighbourhood of the stream-bed. It concerns particularly last 3 research years, in which the rainfall in the studied area were approximately 200 mm higher in relation to previous years, and oscillated in the range 1057 to 1147 mm. In these conditions, a phenomenon of surface rain wash is intensified, also washing out the components from manure storage facilities and runoff pollution from all sources into surface waters occurs more intensively (DURKOWSKI et al., 2006; SAPEK and SAPEK, 2007) . This may also refer to other research areas, where the livestock is maintained, but in smaller scale.
According to mentioned Regulation (Rozporządzenie…, 2004), in whole research period water from point No. 2, in terms of PO 4 concentration ranged on average in the II quality class, and in years [2005] [2006] in the III quality class. For N-NO 3 concentrations water was classified as II quality class.
To properly define the impact of agricultural activity, with its current very low level of production, on natural environment, especially hydrous, it is necessary to consider the influence of population existence. It is of a particular meaning in strongly relief areas, especially in conditions of maladjusted level of protecting environment infrastructure to the habitants needs (SMOROŃ and TWARDY, 2001 ). This is confirmed also by PIOŚ studies, incorporating classification of surface waters, which take into consideration the level of organic and bacterial contamination. For example, the Biały Dunajec waters, which are under strong anthropogenic influence connected with masse tourists arriving to the Podhale region, are classified as the 3 quality class and are about I-II classes worse in relation to less threatened with such activities waters of Białka and Czarny Dunajec (Fig. 1, SMOROŃ and KUŹNIAR, 2006; www.nowysacz.pios.gov.pl).
In order to comparative purposes, the results of water monitoring of the surface of Szreniawa River flowing through Proszowice plateau located on the north of Krakow were presented. Soils occurring here, generated from loessial forma- The maximum recorded monthly concentration of the discussed components in the Szreniawa waters in the research period amounted respectively: 2.39, 5.59 and 0.89 mg·dm -3 . Outflowing waters from mentioned Szreniawa catchment, located on the Proszowice plateau, with very high contribution of arable land, small contribution of permanent grasslands and intensive root crops cultivation, requiring mechanical soil cultivation, were much poorer quality. Average annual concentrations of N-NH 4 in relation to the Białka River water flowing from areas dominated by grasslands were 15 times larger, N-NO 3 and PO 4 about 7 times larger. In the case of cultivation bolt, the agricultural areas are not fully covered by vegetation, which conduce to water erosion process, escalating penetration of nutrients into ground waters. This is probably one of the reasons of high components concentrations in relation to areas with high grasslands contribution. CONCLUSIONS 1. The water quality of Białka River catchment from the source areas of water courses, woodlands and dominated by permanent grasslands, is characterized by a low components concentrations, which classifies them in the range of I class of the surface water quality.
2. The basic factor significantly deteriorating water quality especially in terms to phosphate, and nitrate nitrogen in some fragments of analysed region, was anthropopression caused by high population density and livestock buildings located nearly watercourses.
3. Quality of waters flowing from areas with a large contribution of permanent grassland was much better in relation to water from areas dominated by arable lands, therefore grasslands as mountain areas dominants has a crucial meaning in protection of the natural environment, in particular the water environment.
